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THEORY OF OPTICS
Hence both equations lead to the same value of J in the neighborhood of the edge of the shadow. At greater distances from it the more rigorous equation (62) differs from that obtained by the above approximate method. The previous conclusion that diffraction fringes occur only outside the region of shadow is confirmed by this more rigorous discussion.
Upon the side of the screen tiirned totvard the source (TC < 0 < 27t) within the region of reflection (0 > 27t — - 0') equation (61) assumes values of considerable size.
Hence if it is desired to deduce a general rigorous equation for the intensity of the light, integral (61) cannot be neglected in comparison with (60). This is true, both for the region of reflection and for the other regions, when r is very small or when the angle of diffraction 0 — 4>' is large.
This rigorous equation for the intensity J is obtained by multiplying the right-hand side of (53) by the conjugate complex expression. Using the notation of (60) and (61), the following is thus obtained :
J=

=F 2 cos (y
rrf)
or
(64)
in which x denotes the angle included between the lines (F'E) and (F'E"). x is taken positive when the rotation which leads most directly from F'E to F'E' takes place in the same direction as a rotation from the 77- to the £-axis. By (54),
Y ~ Y =
sin 0 sin 0'
(65)
By (64) /is proportional to the square of the geometrical difference or sum of the two lines of length (F'E) and (F'E'\ which include the angle x+y-y'. The geometrical differ-e of 0, PQ be never allowed to pass through the screen.- This restriction will be made, so that 0 is allowed to vary only between o (the shadow side of the screen) and 27t (its light side).
